We report a case of an acute stroke patient with pulmonary embolism (PE) 
Introduction

Heparin has been used as antithrombotic therapy in patients with progressing stroke and venous thrombosis, including pulmonary embolism (PE) and deep vein thrombosis (DVT) (1-3). On the other hand, heparin also causes serious complications, such as heparin-induced thrombocytopenia (HIT) (4). HIT rarely occurs several days after heparin therapy (delayed-onset HIT) (5). We herein report an acute stroke patient with PE caused by delayed-onset HIT.
Case Report
A
F i g u r e 2 . A) Co n t r a s t -e n h a n c e d mu l t i -d e t e c t o r r o w c o mp u t e d t o mo g r a p h y ( CE -MDCT ) r e v e a l s t h e r i g h t v e n t r i c u l a r t h r o mb u s a s a c o n t r a s t d e f e c t i n t h e c a v i t y o n d a y 1 7 . B ) T h e r i g h t v e n t r i c u l a r t h r o mb u s i s n o l o n g e r p r e s e n t i n t h e f o l l o w-u p CE -MDCT o n d a y 3 2 .
the right VA after branching of the posterior inferior cerebellar artery (PICA) (Fig. 1) .
On day 17, contrast-enhanced multi-detector row computed tomography (CE-MDCT) was performed to assess the PE. CE-MDCT showed a right ventricular thrombus (RVT) with bilateral pulmonary artery thrombi (Fig. 2-A) . Although TTE showed no significant abnormality, contrast-enhanced TTE (CE-TTE) visualized the RVT (Fig. 3-A and B (Figs. 2-B, 3-C F i g u r e 3 . A) No n -e n h a n c e d T T E s h o ws a n o r ma l t wo -c h a mb e r v i e w o n d a y 1 9 . 
B ) Co n t r a s t -e nh a n c e d T T E ( CE -T T E ) r e v e a l s a r i g h t v e n t r i c u l a r t h r o mb u s a s a c o n t r a s t d e f e c t i n t h e c a v i t y ( wh i t e a r r o w) . C) T h e r i g h t v e n t r i c u l a r t h r o mb u s i s n o l o n g e r v i s i b l e i n t h e f o l l o w-u p CE -T T E o n d a y 3 0 . (APS) was not diagnosed
Discussion
We report a case with acute ischemic stroke who developed PE due to delayed-onset HIT. Delayed-onset HIT is diagnosed when HIT occurs after withdrawal of heparin treatment and accounts for fewer than 5% of all HIT (5).
The present case was initially treated with heparin to prevent progression in stroke. However, 5 days after heparin had been given for 7 days, she developed PE. We re-started heparin to treat PE and abrogate DVT, but PE did not improve and the platelet count decreased significantly. Therefore, she was suspected of having HIT and we replaced heparin with argatroban infusion. Following this treatment, the platelet count increased rapidly and PE and RVT disappeared. We could finally diagnose her as having PE due to delayed-onset HIT because the HIT antibody was positive and PE occurred after withdrawal of heparin. The possibility of HIT should be considered when a patient develops thrombotic events, such as PE, during or after heparin therapy.
Without any prophylaxis against venous thrombosis, the incidence of DVT in acute stroke patients with severe motor deficits is as high as 75% and that of PE is 20% (6, 7) . Of several prophylactic regimens, heparin infusion is a recommended therapy (3) . Therefore, heparin therapy has been occasionally used in patients with acute ischemic stroke. However, HIT occurs in about 1% of stroke patients (8) .
When RVT with HIT has been rarely described in previous reports (12) (13) (14) . One of the reasons for this may be the technical difficulty in diagnosing RVT using CT and TTE. In the present case, the RVT was initially diagnosed using CE-MDCT. Compared with single-slice CT, MDCT has the advantage of temporal resolution (11) . CE-MDCT should improve the diagnostic accuracy of RVT. In the present case, the RVT was also detected using CE-TTE. TTE is a routine method of evaluating cardiac thrombus, but its small acoustic window limits its diagnostic utility. However, CE-TTE appears to have an increased sensitivity for detecting thrombus, improving the endocardial border definition (15) . The combination of CE-MDCT and CE-TTE appears to be useful for detecting and evaluating intra-cardiac thrombus.
